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@ Stabiliser compositions for polypropylene, comprising triazine compounds containing piperidine 
groups, and metal compounds. 



@ The present invention relates to a stabDiser composition for polypropylene, comprising : 

A) one or more triazine compounds containing groups of the formula (I) in which R is hydrogen, 

C^alkyl. °*» OH, q-Cealkoxy. CrCecydoalkoxy, (VCealkenyl, CrCaphenylalkyl or C 1 -C e acyl l and 

B) one or more oxides and hydroxides of Mg, Ca, Ba f Zn, Al and Sn, preferably Mg and Zn. 
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The present invention relates to a novel method of stabilising polypropylene against photooxidatfve deg- 
radation by means of mixtures of derivatives of 2,2, 6 ( 6-tetramethylpiperidine and particular metal compounds. 

It is known that polypropylene is susceptible to considerable changes in physical properties, such as a 
reduction in mechanical strength and a change in colour, if it is exposed to sunlight, due to photooxidatfve deo- 
5 radation caused by ultraviolet radiation. 

To overcome this disadvantage, it is necessary to add suitable light stabilisers to the polymer, for example 
certain derivatives of benzophenone and benzotriazole, nickel complexes, esters of substituted benzoic acids 
aromatic oxamides and sterically hindered amines. 

However, the results obtained are greatly affected by the type of application of the polymer, such as mould- 
to ings, films, tapes or fibres. 

The stabilization of polypropylene in fibre form Involves particular difficulties; for this application, ft is neces- 
sary to use products of relatively high molecular weight, which are resistant to evaporation and extraction. 

Good results have been obtained with some triazine derivatives of 2^.6,6-tetramethyiplperidine, such as 
those reported in US Patents 4,086,204, 4,108,829, 4,288,593, 4,315,859, 4,321,374, 4,331,586, 4 335,242. 
15 4,376,836, 4,433,145, 4,459,395, 4,477,615, 4,533,688. 4,547,548 and 4,740,544, European Patents 94 048 
117,229 and 176,106 and Japanese Patent 61/176,662. 

The results obtained so far have, however, not been completely satisfactory, so that a further Improvement 
was desirable. 

It has now been found, surprisingly, that the use of mixtures of one or more triazine derivatives of 2,2,6,6- 
20 tetramethylpiperidlne and one or more particular metal compounds in the light stabilization of polypropylene 
fibres gives significantly higher values than the use of the piperidine compounds atone. 

In particular, the present invention relates to a novel method of stabilizing polypropylene, which comprises 
using synergistic mixtures consisting of: 

A) one or more triazine compounds containing groups of the formula (I) 



25 



30 



H3C v CH 3 

(D 




35 in which R is hydrogen. C^alkyt. o... OH. C^^koxy, CB-C«cycloaIkoxy, Cs-C^alkenyl, CVCBphenylaJ- 
kyl or Ct-Ceacyl, preferably hydrogen or methyl, and 

B) one or more oxides and hydroxides of Mg, Ca, Ba, Zn, Al and Sn, preferably Mg and Zn. 
The use of some derivatives of 2,2,6,6-tetramethylpiperidine in a mixture with oxides or hydroxides of Mg 
or 2n for the stabilization of polyurethanes has been described In Japanese Patent 82/34,155, published on 
^ 24.2.1982. 

This patent claims in particular the stabilization of polyurethanes with mixtures consisting of esters of 
2,2 t 6,6-tetramethyl-4-piperidinoI, oxides or hydroxides of Mg or Zn and organic phosphites. 

These mixtures do not give satisfactory results if they are used for the stabilization of polypropylene fibres. 
On the other hand, British Patent 2,132,621 has reported the use of mixtures ofZnO and esters of 2,2,6,6- 
45 tetramethyM-plperidinol as photodegradlng agents for polyolefins, in particular polyethylene and polyp- 
ropylene. 

European Patent 290,386 relates to the stabilisation of organic polymers by means of mixtures of salts and 
oxides of Zn/Mg with polyesters of the formula 



BO 
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in which R is hydrogen or methyl, A is a direct bond or C2-C 10 alkylene and n is an integer from 2 to 50. 
These mixtures do not show any synergistic effect on polypropylene In fibre form. 
In European Patent 290,388, the use of oxides and hydroxides of AI, Mg and Zn In a mixture with com- 
15 pounds containing groups of the formula (I) for the light stabilisation of polyethylene is claimed. 

It has now been found, surprisingly, that mixtures analogous to those above are highly effective also in the 
light stabilisation of polypropylene, particularly in fibre form. 

The compounds containing groups of the formula (I), which can be used according to the present invention 
are: ' 
20 a) compounds of the general formula (II) 



25 



30 




in which ^ is as defined above for R. X is -O- or >N-R 2 where R 2 is hydrogen, C t -C 1B alkyl, C^alkyl substituted 
in the 2- ( 3- or 4-position by OH, by C^lkoxy, by dHC^alkylJamino or by a 5- to 7-membered nitrogenous 
heterocyclic group with the free valency on the nitrogen atom, CB-C 12 cycloalkyt. (V^phenylalkyl, tetrahyd- 
rofurfuryl or a group of the formula (III) 




H 3 C CH 3 



where Rj is as defined f or R, or X is 1 ,4-piperazinedlyl or a group of thefbrmula (IVa) or (IVb). 

so 



55 



3 



EP0 468 923 A2 



H3C >C^V CH3 

H3C | CH 3 

(IVa) 



I 

CH 3 




OVb) 



with R, being as defined above and wfth the nitrogen atom substituted by the piperidyl group being bound to 
the triazine ring, Y is one of the groups - 



H 3 C CH3 

H3C CH: 



X — 



R4O- 



R4S- 



R 5 — N — 
I 

*6 



in which R, and X are as defined above and Re and R« which can be identical or different are as defined 
for R 2 with the exception of the definition as 8 group of the formula (Ml), or they are Cs-Cisalkenyl or phenyl 
which is unsubstftuted or mono-, dk or trt-substituted by C^alkyl or C 1 -C 4 alkoxy t or 

is a 5- to 7-membered nitrogenous heterocyclic group, m is an integer from 1 to 6, and, if m Is 1, Z is as defined 
for Y, and, if m is 2, Z is one of the groups of the formulae (VaHVc) 



— A,-R T 



H 3 C,CH 3 
— O— ( N — CH2 — CH — O - 
H 3 C CH 3 Rg 



(Va) 



(Vb) 



^ ^-<CH 3 ) n 
A 3 

(Vc) 



in which A, and A2 which can be identical or different are -O- or >N-Rg with R^ being hydrogen, Ci-C^aikyl, 
Cs-Ci^cloalkyl, Cy-C^phenylalkyl or a group of the formula (III), R 7 is Ca-C 12 alkytene, cyclohexylene, cy> 
iohexylenedimethylene, memyJenedicyclohexyiene, Isopropylidenedicyciohexylene, phenylene, Isop- 
ropylidenediphenylene, xylylene or C 4 -Ci2alkylene Interrupted by 1, 2 or 3 oxygen atoms or by 1 or 2 >N-R 10 
groups where R 10 is Ci-daalkyl, Cs-C^cioalkyl, CrCflphenylalkyl or a group of the formula (III) or, If A, and 
Aa both are >N-R* R 10 can also be hydrogen, CrCsacyl or (d-CaalkoxyJ-carbonyl, or R 7 orA,R 7 respectively 
area 



group- (CH^-N^N- (CH^.,- ora group-N~N - R gis 



CrCgalkyl, A3 is a direct bond or -CH r and n is zero, 1, 2 or 3, and, If m is 3. 2 is one of the groups of the 
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formulae (Vla)-(Vle) 



R H— N— R12-A5— -N- (CH^CH— (CH^N- 




R 14 A, R l5 

N — *16 



to 

(Via) 



(VIb) 



f5 



R 20 

„N I 



*17 Rl9 Y R " R 17 A 10 A 

20 N-R l9 I I 

(Vic) W (Vic) 

25 

In which A4. Ac, Ae, Ae, A© and A 10 which can be identical or different are as defined above for A, and A 2l and, 
if Aa and Ae both are -0-, A 10 can also be a -CH 2 0- group, R, R 12( R 13 and R, e which can be identical or different 
are CrCealkylene, p is zero or 1, R M( R 16 , R 18 , R 17 and R 18 which can be identical or different are as defined 
30 above for R* A 7 is a direct bond or -CHr. q, r and s which can be identical or different are integers from 2 to 
6 and Ra, is hydrogen or CVCgaikyl, and, If m is 4, 2 is one of the groups of the formulae (Vila)- (Vlld) 

— A l 1— R21— N - R22— N — R 21 — A X y- 
35 / ? 21 \ / R 21 \ 

J n (vna) 




40 



45 
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— N — R24 R24 N — 



23 \ / R 



\ 

I 



23 

N A 12 N 

(VHc) 



— N — N — 



10 ' 

R 26 R, 



26 



15 

R 27^0^- (Vlld) 

in which A n is as defined above for At and A2, R21. R22. R24 and Rawhich can be identical or different are Cz- 
20 Cealkyiene, t is zero or 1 , R a and Rje which can be identical or different are as defined above for Y' is as 
defined for Y. A 12 is 24iydroxytrimethylene, -CH2CO-, xylylene, aliphatic or aromatic diacyl having not more 
than 12 carbon atoms, a group -COOfCty+^OOC- or a group of the formula (VIII) 



not 



(vm) 

r 

v 

so where V is as defined above, and Rz7 is C 4 -C 12 alkanetetrayf, and, if m is 5 or 6, Z is a group of the formula 
(IX) 



R28 V IJ L 



35 

~ L ceo 

in which R28 and Rat which can be identical or different are as defined above for R* and Rao which can be 
40 identical or different are Cz-Ceaikyiene and u is 2 or 3,and, if m is 6, 2 is also a group of the formulae (XaHXc) 

46 R S R M Y % Ra 

N— R25 — N— R24 — N 

60 R 26 R23 
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-N — Rjj 
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R 26 




R 23 R26 



»24— N — 
R 23 



R25 — N — 



*26 



(Xb) 



— N — R 29— N — R3flr-N — A 12 — N — R30—N — R2 y— N_ 



(Xc) 



K 28 



*28 R29 R 2 9 

— N N— 
R 31 R31 



with R^, R24* ^25» R». Ra. R» R». R 3i and A 12 being 88 defined above; 

b) oligomers having a molecular weight between 1,000 and 10,000 and containing recurring units of the 
formula (XI) 



30 



35 



(XI) 



in which Y" is as defined above for Y, E, and Ej which can be identical or different are groups of the formulae 
(VaMVc), E 2 is as defined above for A 12 and v is zero, 1 , 2, 3 or 4 t with the proviso that at least one group of 
40 the formula (III) must be present in each recurring unit of the formula (XI); 
c) oligomers of the formula (XII) 



45 



so 



r 

L- R32 

in which R32 is hydrogen, Ci-CaalkyI, CrC e alkenyl, (VCaphenylalkyl, CrCeacyi or (C^alkoxyJ^arbonyl, E* 
is a group of the formula (XI I la) or (Xlllb) 



55 



7 



EP 0 468 923 A2 




(xmb) 



in which is as defined above for is CrC^kyiene, cydohexylene, cyclohexylenedimethyiene, 

methylenedicyciohexylene, xyiyiene or C 4 -C 12 alkylene interrupted by 1, 2 or 3 oxygen atoms or by a group >N- 
CHs, Ri is as defined above and x is zero or 1, R33 is OH, ONa. OK, C^gaJkoxy, CyCeaJkenyloxy, Or 
Cgphenyialkoxy, C,-C 8 acyioxy t a group Raa-Er or a group of the formula (XIV) 




(XV) 
8 
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in which Ri is as defined above, is as defined above for R 2 , R37 is hydrogen, C^^Ikyi, a group of the 
formula (III) or a group of the formula (XVI) 



I 



NH 




(XVI) 



y Is zero or 1 and Eg is as defined above for E 2 or CrC e aIkylene. 

Examples of alkyi having not more than 1 8 carbon atoms are methyl, ethyl, propyl, isopropyi, butyl, 2-butyi, 
isobutyi, t-butyl, pentyl, 2-pentyl, hexyi, heptyi, octyl, 2-ethylhexyt, t-octyl, nonyt, decyi, undecyt, dodecyi, 
tridecyi, tetradecyi, hexadecyl and octadecyl. 

Alkyi having not more than 12 carbon atoms is preferred. 

Examples of CrC^ity substituted by OH in the 2-, 3- or 4-position are 2-hydroxyethyl, 2-hydroxypropyi, 
3-hydroxypropyl, 2-hydroxybutyl and 4-hydroxybutyi. 

Examples of C r C 4 alkyl substituted by Ci-C^alkoxy in the 2-, 3- or 4-position are 2-methoxyethyl, 2-ethoxye- 
thyl, 3-methoxypropyl, 3-ethoxypropyi, 3-butoxy propyl, 3-octoxypropyl and 4-methoxybutyl. 
. 3-Methoxypropyl and 3-ethoxypropyi are preferred. 

Examples of C^alkyl substituted by di(Ci-C*aOcyl)amlno in the 2-, 3- or 4-position are 2-dimethyiamK 
noethyl, 2-diethylaminoethyi, 3-dimethylaminopropyl, 3-diethyiaminopropyl, 3-dibutylarrtinopropyJ and 4- 
diethylaminobutyl. 

3-DtmethyIaminopropyi and 3-diethyiaminopropyl are preferred. 

Representative examples of Chalky! R 2 substituted in the 2-, 3- or 4-position by a 5- to 7-membered nit- 
rogenous heterocyclic group are groups of the formula 



in which G is a direct bond, -O-, -CH r or -CH2-CH2-. 



O N -(CHjW 



is preferred. 

Examples of alkoxy having not more than 8 carbon atoms are methoxy, ethoxy, propoxy, i so pro poxy, 
butoxy, isobutoxy, t-butoxy, pentoxy, Isopentoxy, hexoxy, heptoxy and octoxy. 
Co-Csalkoxy and in particular heptoxy and octoxy are preferred for Ri and R 3 . 

Representative examples of Cg-Gacycloalkoxy Ri and R 3 are cyclopentoxy, cyclohexoxy, cycloheptoxy and 
cydooctoxy. 

Cyclopentoxy and cyclohexoxy are preferred. 

The various C r C 12 cycloaIkyl substituents are unsubstttuted or mono-,dh or tri-substituted by Ci-C 4 alky1; 
representative examples are cydopentyl, methyl cyd ope ntyl, dimethyicydopentyi, cydohexyl, methylcyc- 
lohexyi, dimethylcydohexyi, trimethylcydohexyl, t-butylcydohexyl, cydooctyl, cydodecyl and cydododecyl. 
Cydohexyl is preferred. 

Examples of alkenyi having not more than 18 carbon atoms are allyl, 2-methylalfyl, butenyl, pentenyi, 
hexenyl, undecenyl and oieyl. Alkenyi groups in which the carbon atom in the 1 -position is saturated are pre- 
ferred; allyl is particularly preferred. 



9 



EP0 468 923 A2 



Examples of substituted phenyl are methylphenyi, dlmethytphenyl, trimethyl phenyl, t-butylphenyi. dU- 
butylphenyt, methoxyphenyt and ethoxyphenyl. 

The various CVCaphenyialkyl substituents are unsubstituted or mono-, di- or tri-substituted on the phenyl 
by C 1 -C 4 alkyl; representative examples are benzyl, methyibenzyi, dimethyl benzyl, t-buty! benzyl and 2-pheny- 
lethyl. Benzyl is preferred. 

Acyl R,, Ra and R 10 having not more than 8 carbon atoms can be an aliphatic or aromaric group. 

Representative examples are formyl, acetyl, proptonyl, butyryl, pentanoyl, hexanoyl, heptanoyl, octanoyl, 
benzoyl, acrytoyl or crotonyl. Acetyl is preferred. 

A 

-N-R 6 

group as a 5- to 7-membered heterocyclic group can contain a further hetero atom, for example nitrogen or 
oxygen; representative examples are 1-pyrrolidyl, 1-piperidyt, 4-rnorpholinyl, 4-methyi-1 -plperazinyl and 1- 
hexahydroazepinyl. 4-Morpholinyl is preferred. 

Examples of alkylene having not more than 12 carbon atoms are ethylene, propylene, trimethylene, tet- 
ramethylene, pentamethylene, 2,2-dimethyltrimethylene, hexamethylene, trimethylhexamethylene, 
octamethyiene, decamethylene and dodecamethylene. 

Examples of C 4 -C 12 alkyiene interrupted by 1, 2 or 3 oxygen atoms are 3-oxapentane-1 ,5-diyl, 4-oxahep- 
tane-1,7-diyl, 3,6-dioxaoctane-1 ,8-diyl, 4,7-dioxadecane- 1,10-diyl, 4,9-dioxadodecane-1 t 12-diyl and 3,6,9- 
trioxaundecane-1 ,1 1-diyl. 

Representative examples of C 4 -C 12 a]kytene R 7 interrupted by 1 or 2 >N-R 10 groups are the groups 

-(CH^-NKCH^- , -CHCH r N-CH 2 CH- . -(CH^-NKCH^-N-CCH^- 
Rio CH 3 R 10 CH 3 R 10 r 10 

A representative example C 4 -C 12 aikylene R^ Interrupted by an >N-CH 3 group of the formula 

-(CH^-N^CH^ . " 
CH 3 

Examples of diacyt A 12 having not more than 12 carbon atoms are oxalyi, malonyl, succinyl, glutaryl, 
adipoyl, sebacoyl, Isophthaloyl and terephthaloyl. 

Preferred examples of C 4 -C 12 alkanetetrayl R^ are 1,2,3,4-butanetetrayl and the group 

CH r 
-CH 2 - C — CH r . 
CH 2 - 

Preferred compounds containing groups of the formula (I), which can be used according to the present 
invention, are those of the formula (I) in which R, is hydrogen, methyl, allyl, benzyl or acetyl, X is -O- or >N-R 2 , 
R 2 is hydrogen, C r C 12 alkyl, Ca-Csalkyl substituted in the 2- or 3-position by C^alkoxy, by diethylamlno, by 
diethylamino or by 4-morphollrryl, cyclohexyi, benzyl, tetrahydrofurfuryl or a group of formula (III) withR^ being 
as defined above for R 1( Y Is a group 
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20 



30 



35 




m is an integer from 2 to 6 and, if m is 2, Z is a group of the formula (Va) in which and As are >N-R© with R© 
10 being hydrogen, CrC 12 alkyl, cyclohexyl, benzyl or a group of the formula (III), R 7 is C^-Cealkylene, cyo- 
lohexylenedlmethylene, methyienedicylohexylene, xylylene or C 4 -C 10 alkylene interrupted by 1 or 2 oxygen 
atoms or by 1 or 2 >N-R 10 groups whereR 10 is hydrogen, C 1 -C 12 aiky1. cyclohexyl, benzyl, a group of the formula 
(III), Ci-C^acyl or (C 1 -C 4 alkoxy)-carbonyi, or Z is a group 



-N^N-CCH^N-, 
R, 



and.ff m is 3, Z is a group of the formula (Via) in which A4 and A^ are as defined above for A, and A& Rn and 
R 12 which can be identical or different are Cj-Cealkylene and p is zero, and, if m is 4, Z is a group of the formula 
(Vila) or (Vile) in which An is as defined above for A t and A 2 , R 2 i. R22. R24 and R25 which can be identical or 
different are Cs-Cealkylene, t is zero, R^and R» are as defined above for Rg and A n is aliphatic or aromatic 
25 diacyi having not more than 1 Q carbon atoms or a group -COOCCI-Ut^OOC, and, if m is 5 or 6, Z is a group 
of the formula (IX) in which R a and Ra, are as defined above for Re, R2gand R30 which can be identical or different 
are CVCsalkytene and u is 2 or 3, and, if m is 6, Z is also a group of the formula (Xc) with R^, R», R30. R31 
and A 12 being as defined above; oligomers having a molecular weight between 1,000 and 5,000 and containing 
recurring units of the formula (XI) in which Y* is one of the groups 



H 3 C CH 3 
H 3 C CH 3 



RiO-and 



R 5 -N- 

45 

where Ri and X are as defined above, and R*, Re and Re which can be identical or different are as defined 
above for R 2 , or 

50 

R 5 

55 is 4-morphoiinyl, E t and E 3 which can be identical or different are groups of the formulae (VaHVc) where A 1t 
A2 and R 7 are as defined above, Re is hydrogen or methyl, A3 is a direct bond and n is zero, E 2 is 2-hydroxyt- 
rimethyiene, aliphatic or aromatic diacyi having not more than 10 carbon atoms, a group -COOfCH^+^OOC- 
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or a group of the formula (VIII) where Y' is as defined for Y" and v Is zero, 1 or 2, with the proviso that at least 
one group of the formula (III) must be present in each recurring unit of the formula (XI); oligomers of the formula 
(XII) In which R32 is hydrogen, C^aJkyt, C^acyl or (C^alkoxyHarbonyl, E4 is a group of the formula 
(Xllla) or (Xlllb) in which R34 is as defined above for R* R35 fs CrCealkylene, cydohexylenedimethylene, 
methylenedicyclohexylene or C4-C 10 alkyiene interrupted by 1 or 2 oxygen atoms or by an >N-CH 3 group, R, is 
as defined above and x is zero or 1 , R33 is OH, ONa, OK. C^alkoxy, C^acyloxy, a group R32-E4- or a group 
of the formula (XIV) and w is a number from 1 to 10; oligomers having a molecular weight between 1000 and 
5000 and containing recurring units of the formula (XV) in which R 1 is as defined above, R^ is as defined above 
for R 2? R37 is hydrogen, C^taalkyl, a group of the formula (III) or a group of the formula (XVI), y is 1 and Eg is 
as defined above for E 2 or Cj-Cealkyiene. 

Particularly preferred compounds containing groups of the formula (I), which can be used according to the 
present invention are a) those of the formula (II) in which R^ is hydrogen or methyl, X is >N-R 2 , R 2 is C^alkyl, 
2,2,6,6-tetramethyl-4-pip«ridyl or 1 ,2,2,6,6-p^ntamethyM-piperidyl, Y is a group 



m is 2, 3 or 4 and, if m is 2, Z is a group of the formula (Va) in which A t and A 2 are >N-Rq with Rg being hydrogen, 
d^alkyl. 2,2,6,6-tetramethyl^-piperidyl, or : 1,2,2,6,6-pentamethyM-plperidyi, R 7 is Cj-Cealkylene, cyc- 
lohexylenedimethylene, methylenedicyclohexylene, xylylene or C 4 -C 10 alkylene interrupted by 1 or 2 oxygen 
atoms or by an >N-R, 0 group where R 10 is hydrogen, methyl, cyclohexyl, benzyl, C^acyt or (C^alkoxy)- 
carbonyj, or Z is a group 



and, if m Is 3, Z is a group of the formula (Via) In which A4 and As are as defined above for A, and A2. R« and 
R 12 which can be identical or different are CrCealkylene and p is zero, and, if m is 4, Z is a group of the formula 
(Vila) or (Vile) in which A t1 is as defined above for A, and A2. R21. R 22> R24 and R^which can be identical or 
different, are Cr-Cealkylene, t is zero, R23 and R» are as defined above for Re and A 12 is aliphatic CrC 10 diacyl 
or a group -COOfCHJ^OOC-; b) oligomers having a molecular weight between 1 ,500 and 5,000 and contain- 
ing recurring units of the formula (XI) in which Y" is one of the groups 




H 3 C CH 3 



H3C CH3 



-N N- (CH^-NH- 




H 3 C CH 3 



or 



R 3 -N- 



*6 



where R^ and X are as defined above and R« and Re which can be Identical or different are CrCealkyi, or R* 
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can also be hydrogen, or 



Rj-N- 



is 4-morpholinyt, E 1 is a group of the formula (Va) as defined above and v is zero, with the proviso that at least 
one group of the formula (III) must be present in each recurring unit of the formula (XI); c) oligomers of the for- 
mula (XII) in which is hydrogen, methyl, acetyl or (C 1 -C 2 alkoxy)-carbonyl t E* Is a group of the formula (XI 1 1 a) 
in which R34 is 2 > 2 f 6 l 6-tetramethyl-4-piperidyl or l.^^e.G-pentarnethyM-piperidyl, Rm is CrCealkylene or <V 
C 10 alkylene interrupted by 2 oxygen atoms, Rj is as defined above, is a group R32-E4- or a group of the 
formula (XIV) and w is a number from 1 to 5; oligomers having a molecular weight between 1 ,500 and 5,000 
and containing recurring units of formula (XV) in which R t is as defined above, R^ is as defined above for R 2 , 
R37 is hydrogen or a group of the formula (XVI), y is 1 and E« is C2-C 4 alkylene. 

Compounds A) of particular Interest, which can be used according to the present Invention are: 



Al) 




NH^CH 2 )3-N-(CH2)2-N-(CH2)3-NH- 




n-C 4 H9-N 



4 



(A2) 




N 



NH-(CH2>3- mCH^-NH- 
OO 



(CH2) 4 



O 



O 



4 



c=o 



-NH^CH 2 )3-N-(CH2)3-NH. 
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A3) oligomers having a molecular weight between 1,500 and 4,000 and containing recurring units of the for- 
mula 



| H 3 C 



N (CH2>6 N 



NH X^N 
| H 3 C H CH 3 

H3C C — CH 3 

I 

CH 2 

I 

H 3 C C — CH 3 



H 3 C' X CH 3 



1 CH 3 

A4) oligomers having a molecular weight between 1,500 and 4,000 and containing recurring units of the for- 
mula 



TQt 

o 



H 3 C 




CH3 



N 



H 3 C H ^CH 3 



H 3 CT ft ^CH 3 
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A5) oligomers having a molecular weight between 1,500 and 4,000 and containing recurring units of the for- 
mula 




15 



A6) oligomers having 
muJa 
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a molecular weight between 1.500 and 4.000 and containing recurring units of thefbr- 



10 



15 



20 



25 



30 



H 3 C 
H3C 



«3 -1 

CHi 



CH 3 

^CH 3 H 3 C^'TJ S CH3 

-f/^ N— (CH^^CHj^CHj^j N r 

T H 3 C v ^CH 3 



H2- 

(CH2b "3° CH 3 

o 

(CH 2 >2 

O 
I 



CH3 



H 3 C v ^CH 3 

CH 3 



r-Q- 

CH 3 H 3 C CH 3 



35 



40 



45 



60 



A7) oligomers having a molecular weight between 1 ,500 and 4,000 and containing recurring units of the for- 
mula 



(CH^ NH (CH 2 >2 N- 



(CH^ 
NH 



H 3 C CH 3 n-C 4 H9 iK^H, H 3 C 



H 3 C^ CH 3 
HN 




The said compounds can be used alone or as a mixture with one another. 

The compounds (B) which can be used according to the present invention are preferably the oxides and 
hydroxides of Mg and Zn. The oxides of Mg and Zn are particularly preferred, and they can be used alone or 
as a mixture with one another. The weight ratio of A:B is preferably from 1:0. 1 to 1:2. 

The percentages by weight, relative to the weight of the polypropylene, of the compounds (A) and (B) which 
can be used according to the present invention are between 0.025 and 2 %, preferably between 0.05 and 1 %, 
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for the compounds (A) and between 0.005 and 1 %, preferably between 0.025 and 0.5 %, for the compounds 
(B). 

The compounds (A) and (B) can be mixed with one another before the addition to the polymer, or they can 
be added separately to the polymer, using any of the known procedures. 

In addition to the compounds (A) and (B) of the present invention, other conventional additives for polyp- 
ropylene, such as antioxidants, UV absorbers, nickel stabilisers, pigments, fillers, antistatic agents, flameproof- 
ing agents, lubricants, corrosion inhibitors and metal deactivators, can be added. 

Particular examples of additives which can be used in admixture with the compounds (A) and (B) are: 

1. Antioxidants 

1.1. Alkylated monophenols. for example 2,6-di-tert-butyl-4-methylphenol, 2-tert-butyW,6-dimethylphenol, 
2,6-dl-tert-buty1-4-ethy1phenol f 2,6-di-tert-butyl-4-n-buty1phenol f 2,6^Mert-butyl^isobutylphenol ( 2,6-dicyc- 
lopentyM-methylphenol, 2-<a-methylcyclohexyl)-4.Mifnethylphenol, 2,6^lioctadecyl-4-methylphenol, 2,4,6- 
tricyclohexylphenot, 2,6-di-tert-butyl-4^nethoxymethylphenol, 2,6-dinonyM-methylphenol. 

1.2. Alkylated hvdroquinones . for example 2,6-dkert-butyl-4-methoxyphenol, 2,5-di-tert-butylhydn> 
quinone, 2,5-dkert-amylhydroquinone, 2,6-diphenyl-4-octadecyloxyphenoL 

1 . 3. Hydroxylated thlodiphenyl ethers , for example 2^'-miobis(6-tert-*utyl-4-methylphenol), 2 l 2 # -thiobls(4- 
octylphenol), 4,4'-thiobis(6-tert-butyl-3-methylphenol), 4,4'-miobis(6-tert-bu^2HnetrrylphenoI). 

1.4. Alkylidenebisphenols, for example 2,2'-memyienebis(6-tert^utyi-4HfnetTTylphenol) l 2 f 2'-methylene- 
bis(6-tBrt-butyl-4-ethylphenol), 2,2'-methylenebis[4Hrnemyl-6-<a-memylcydohexyI)phenolJ, 2,2'-methylene- 
bis(4nnr»ethyl-6-cyclohexylphenol), ^^myienebiste-nonyM-methylphenol), 2^'-methylenebis(4,6-di-tert- 
butytphenof), 2,2'-ethylidenebis(4,6-dhtert-butylpheno!). 2 ( 2 / -ethylidenebis (6-tert-buty1~4-isobutyl phenol), 
2 t 2'Hrnemylenebis[6^aH^emyibenzyl)-4-nonylphenoG, 2,2'-methyienebls [6-(a i a-dimethyibenzyl)-4-nonyl- 
phenol], 4 i 4'-methylenebis(2,6^mert-butylphenol), 4,4 r -memyienebis(6-tert-bulyl-2-methyiphenol), 1 t 1-bis(5- 
tert-butyl-4-hydroxy-2-rnethylphenyl)butane, 2,6-bis(3-tert-butyl-5-memyl-24iydi^ 

1 ,1 ,3-tris(5-tert-butyi-4-riydr^ 1 t 1-bis(54ert^iJtyl^-hydroxy-2-methylphenyl)-a-rH 

dodecyimercaptobutane, ethylene glycol bls[3,3-bis{3'4ert-butyl-4 f -hydroxyphenyl)butyrate] r bis (3-tert-butyl- 
4-hydroxy-5-methyiphenyl)-dicyclopentadlene, bisr2-(3'4ert-butyl-2MiyaVo^ 
methylphenyl] terephthalate. 

1.5. Benzyl compounds, for example 1,3,5-tris(3,5-dl-tert^iityl^v^^ 
bis(3,5-dl-tert-butyl-4-hydroxybenzyl) sulfide, isooctyl 3,5^l4ert-butyl^hydra^benzylmercaptoacetate f 
bis(4-tert-butyl-3-hydroxy-2 f 6-dimethyl benzyl) dithiolterephthalate, 1,3,5-tris(3,5-di-tert-butyl-4-nydroxyben- 
zyl) isocyanurate, 1,3,5-tri3(4-tert-butyl^hydroxy-2,6Kltmethylbenzyl) isocyanurate, dioctadecyl 3,5-di-tert- 
butyl-4-hydroxybenzyiphosphonate, calcium salt of monoethyl 3,5-dl-tert-butyl-4-hydroxybenzylphosphonate, 
1,3,5-tris(3,5-dicyclohexyM-hydroxybenzyl) isocyanurate. 

1.6. Acylamlnophenols. for example lauric acid 4-hydroxyanilide, stearic acid 4-hydroxyanilfde, 2,4* 
bis(octylmercapto)^3 f 5^i-tert-bu^^ octyi N^3,5Kli-tert-butyl-4-hydroxyphenyl}- 
carbamate. 

1.7. Esters of B^3.5KlUert^iitvl-4-hydroxvphenvi)propionlc acid with mono- or polyhydric alcohols, e.g. 
with methanol, diethyiene glycol, octadecanoJ, triethylene glycol, 1,6-hexanediol, pentaerythritol, neopentyl 
glycol, tris(hydroxyethyl) isocyanurate, thlodiethylene glycol, N.N'-bisfhydroxyethylJoxamide. 

1. B. Esters of B-(5-tert-butvl-4-hydroxv-3-methvlphenvl)propionlc acid with mono- or polyhydric alcohols, 
e.g. with methanol, diethyiene glycol, octadecanol, triethylene glycol, 1 ,6-hexanediol, pentaerythritol, neopentyl 
glycol, tris(hydroxyethyf) isocyanurate, thiodiethylene glycol, N,N'bis(hydroxyethyl)oxamide. 

1.9. Esters of 6-(3.5-dicvclohexvU-hvdroxvphenvl)propionic acid with mono-or polyhydric alcohols, e.g. 
with methanol, diethyiene glycol, octadecanol, triethylene glycol, 1,6-hexanedlol, pentaerythritol, neopentyl 
glycol, trls(hydroxyethyl) Isocyanurate, thiodiethylene glycol, N,N'-bis(hydroxyethyl)oxamide. 

1. 10. Amides of M3.S^i-tert-butvl-4-hydroxyphenvl)propionic acid e.g. N,N'-bis(3,5-di-tert-butyl-4-hyd- 
roxyphenylpropionyljhexamethylenediamine, N,N'-bis(3,5-di-tert4>utyM-hydro^ 
nediamine, N,N'-bis(3,5-di-tert-butyl^hydroxyphenylproptonyl)hydrazlne. 

2. UV absorbers and light stabBisers 

2. 1. 2-f2'-Hvdroxyphenyl)benzotriazoies. for example the 5'-methy1, 3',5'-di-tert-butyl, S'-tert-butyl, 5'-( 1, 
1.3,3-tetramethyibutyl), 5-chloro-3',5'-di-tert-butyl, 5-chloro-3 # -tert-butyl-5'-methyl, 3'-sec-butyl-5'-tert-butyl t 4'- 
octoxy, 3',5'-di-tert-amyl and 3',5'-bis{a,a-dimethylbenzyl) derivatives. 

22. 2-Hydroxybenzophenones . for example the 4-hydroxy, 4-methoxy, 4-octoxy, 4-decyloxy, 4-dodecy- 
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loxy, 4-benzyloxy. 4.2'.4'-trihydroxy and 2Miydroxy-4.4*-dimethoxy derivatives. 

, 2 3- Esters of variously substituted benzoic acids, for example 4-tert-butyfphenyl salicylate, phenyl salicy- 
late, octylphenyl salicylate, dibenzoylresorcinol. bis (4-tert-biitylbeiizoyl)resorclnol, benzoylresorclnol 24-dl- 
tert-butylphenyl 3.Wi-tert-butyM-hydroxybenzoatB and hexadecyl 3.5-di-tert-butyl^Wiydraxybenzoate ' 

2.4. Acrylatea , for example ethyl a-cyano^.p-diphenylacrylate. Isooctyl a-cyano-p.p-dlphenylacrvlate 
methyl a-carbomethoxyclnnamate, methyl a-cyanc-^methyHMnethoxyclnnamate. butyl a-cyano-5-rnethyl-pi 
TOthylSinT 18 ' 8 ' meU,yl a " ca ^ emoxy ^ wnethox y clnnamate ^ N^<arbomettioxy-p^yanovinyl)-2- 

2.5. Nickel compounds, for example nickel complexes of 2.2'-thiobIs[4-<1, 1.3.3-tetramethylbutyQphemn 
such as the 1:1 or 1:2 complex, with or without additional llgands such as rvbutylamine. trietronolamine or N- 
cydohexyldiethanolamine. nickel dlbutyldlthlocarbamate. nickel salts of4-hydroxy-3.5-dWert-outytben2Ylpho8- 
phonic acid monoalkyl esters, e.g. of the methyl or ethyl ester, nickel complexes of ketoximes e g of 2-hyd- 
roxy-4-methylphenyl undecyl ketoxime. nickel complexes of 1-phenyl^auiyl*hydroxypyrazole. with or with- 
out additional llgands. 

2 6. Oxalic acid dlamldes. for example, 4.4'-dioctyloxyoxanDide. i^lortyloxy-S.S^i-teft-butyloxanfllde 
2^-d«d<>decyloxy-5.5'-dWBrt-butyloxanllide. 2-ettioxy-2'-ethyloxanilide 1 N.tf-bis(3-din»thytaminopropylW 
mide. 2-ethoxy-5-tert-butyl-2'-ethyloxanDide and its mixtures with 2-emoxy-2'-e^-S.4'-dWBrt-bubyloxanUide 
oxan'aides re8 Cf0rth0 * and para " methoxy - di8ubstituted oxannidesand mixtures of o- and p-ethoxy-disubstituted 

2 ; 7 - 2 ^ HYdr ° x YP hen Y 1 )-' l . 3 . s - Wa z'"«» . tor example 2.4.6-lris(2.hydroxy^<)ctyloxyphenyl)- lAMta- 
bis(2,^ethylphenyl)- 1,3.5-triazine. 2.4-bis(2-hydroxy+,>ropyloxyph^ 

^^^^^^^^•^^^P^y U.Wriazine. 2-(24,ydroxy^odecyloxy- 
phenyiK6-bls(2,4-dimethylphenyl)-1.3,5-triazlne. y 

3. Metal deactivators , for example N.N'-diphenyloxamide, N-salicylal-N'-salicyloylhydrazine. N.N'-bis(sali. 

^J 0 ^ 1182 "!^ ' N ;- b ^ 3 ' M ^^^ n y dro Whenylpropionyl)hydrazine, 3-sallcyloylamlno- 1.2,4-tria- 
zole, bis(benzylidene)oxalodihydrazide. 

4. Phosphites and phosphonltes , for example triphenyl phosphite, dlphenyl alkyl phosphites, phenyl dtolkyl 
phosphites. Ws(nonylphenyl) phosphite, trilauryl phosphite, Moctadecyl phosphite, distearyl pentaerythritol 
diphosphrte, tns(2.4-drtert-butylphenyl) phosphite, diisodecyl pentaerythritol diphosphrte. bis(2.4-dkert-butyl- 
phenyl) perteeiythritol diphosphtte, tristearyl sorbitol triphosphite. tetrakJs(2.4-dWert-biitylphenyl) 4.4'- 
biphenylenediphosphonite. 3.W»ls(2.4-di.tert-butylphenoxy).2.4.8, lO^traoxa-S.WIpr^phasplrop^nde- 



Y ?^ a "! ' forexam P |e <H°enzylhydroxylamine. dioctylhydroxylamlne. dldodecylhydroxylamine, 
dltetradecylhydroxylamlne, dihexadecylhydroxylamine, dloctadecylhydroxylamine. 1 -hydroxy-2.Z6 frtet- 
ramethyM-piperidyl benzoate or biH1-hydroxy-2Ae.o^etramethyM-plperidyl) sebacate. 

5-Peroxide scavengers , for example estere of B-thiodipropionlc acid, for example the lauryl, stearyt, rnyrls- 
tylortrldecyl esters, mercaptobenzlrrddazole or the zinc salt of 2-mercaptobenzlmldazole. zinc dlbutyldfthlocar- 
bamate, dioctadecyl disulfide, pentaerythritol tetrakis(p-dodecylmercapto)propionate. 

6. Polyamlde stabilisers, for example copper salts in combination with Iodides and/or phosphorus com- 
pounds and salts of divalent manganese. 

7. Basic co-stabilisers, for example melamine. polyvinylpyrrolidone, dicyandlamide, trialM cyanurate. urea 
dei^trves. hydrazine derivatives, amines, polyamides, polyurethanes. alkali metal salts and alkaline earth 
metal salts of higher fatty acids, for example calcium stearate. zinc stearata. magnesium stearate. sodium rici- 
noleate and potassium palmitate. antimony pyrocatecholate or zinc pyrocatecholate. 

8. Nucleating agents, for example 4-tert-butyl-benzoic acid, adiplc acid, diphenylacetic acid 

9- Fillers and reinforcing agents , for example calcium carbonate, silicates, glass fibres, asbestos talc, 
kaolin, mica, barium sulfate, metal oxides and hydroxides, carbon black, graphite. 

10. Other additives , for example plasUcizere, lubricanu. emulsifiers. pigments, optical brighteners. flameo- 
roofing agents, antistatic agents and blowing agents. 

The use of the mixtures stabilised according to the present invention is illustrated by the examples which 
follow; these are given solely for illustrative purposes and do not imply any restriction. 

EXAMPLES 1-7: 

^JH^^fHH^T i " diCated TaWe 1,1 9 ° f «^4*ttiitylptany0 Phosphite, 0.5 g of calcium 
monoethyl ^MM-butyM-hydroxybenzylphosphonate, 1 g of calcium stearate. 2.5 g of titanium dioxide and 
MgO or ZnO in the quantities indicated in the table are mixed In a slow mixer with 1000 g of polypropylene 
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powder of melt index = 12 g/10 minutes (measured at 230°C and 2.16 kg). 

The mixtures are extruded at 200-230°C to give polymer granules which are then converted Into fibres, 
using a pilot-type apparatus (Leonard, Sumlrago (VA), Italy) operating under the following conditions: 

Extruder temperature : 200-230°C 

Head temperature : 255-260°C 

Stretch ratio : 13.5 

Count : 1 1 dtex per filament 

The fibres thus prepared are exposed, mounted on a white card, in a model 65 WR Weather-O-Meter (ASTM 
G 26-77) with a black panel temperture of 63°C. 

The residual tenacity is measwed on samples taken after various times of exposure to light by means of 
a constant-speed tensometer, and the exposure time in hours (T50) needed to halve the initial tenacity is then 
calculated. 

Fibres prepared under the same conditions as indicated above, but without addition of the compounds of 
the invention, are exposed for comparison. 
The results obtained are shown in Table 1 : 



TABLE 1 



Example No. 


Compound (A) 


Compound (B) (g) 


T50 (hours) 


1 


1 




1110 


2 


1 


MgO(l) 


1600 


3 


1 


MgO(2) 


1700 


4 


1 


ZnO(l) 


1480 


5 


3 




1270 


6 


3 


MgO(2) 


1600 


7 


3 


ZnO(l) 


1790 



Claims 

1. A stabiliser composition for polypropylene, comprising: 

A) one or more triazine compounds containing plperidine groups of the formula (I) 




(D 



in which R fs hydrogen, C^alkyl, CK OH, CrCealkoxy, CrCaCycloalkoxy, CyCealkenyl, Cr 
Cgphenylalkyt or C r C 8 acyi, and 

B) one or more oxides and hydroxides of Mg, Ca, Ba, Zn, Al and Sn. 
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2. A stabOiser imposition according to claim 1. wherein the compound (A) containing groups of the formula 
(I) is selected from the group comprising 
a) compounds of the formula (II) 



H 3 C CH 3 



R, — 




(II) 



H 3 C CH 3 



In which R, Is as defined above for R, X Is -O- or >N-R 2 where R 2 Is hydrogen, C,-C,«alkvl C^C.alkvl 

bered nttrogenous heterocyclic group with the free valency on the nitrogen atom. CVC^doalkyl. Cr 
Cgphenylall^.tetrahydrofurfuryl or a group of the formula (III) y ^' ^ 

H 3 c > Oi3 
H 3 C CH 3 

where R 3 is as defined for R, or X is 1 ,4-piperazined|yl or a group of the formula (IVa) or (IVb) 
/~~\ 

~ N \_y N ~ (CH 2 ) 2-3— V— • — N— (CH,).,— N — 




CH, 




teT ^Z^y^^r* *" " l,r09en atom 8ub80tuted «V »• group being bound 

to the trtazfne ring, Y is one of the groups 



H 3C CH 3 



■"-*0- x - • 

H 3 C CH3 



K4O- , R4S- , R5 — N— 

«6 



for J, with the «ceptlon of the definition as a group of the formula (III), or they are CrCtftanyl or phen* 
which is unsubsttuted or mono-, di- or trksubstituted by C,-C 4 alkyl or C-Qalkoxy^ WP™* 



,or 
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is a 5- to 7-membered nitrogenous heterocyclic group, m is an integer from 1 to 6, and, if m is 1 , Z is as 
defined for Y, and, if m is 2, Z is one of the groups of the formulae (VaHVc) 



— A|—R 7 — A 2 



(Va) 



— O— ( N — CH 2 — CH— O . 

«3C ^CH 3 R 8 



(Vb) 



-N N- 
A 3 



(Vc) 



in which A, and A^ which can be identical or different are -O- or >N-Rg with R« being hydrogen, C^-C^alkyl, 
CrCi2cyc!oa!kyl. CT-Caphenylalkyl or a group of the formula (III), R 7 is CrCtaalkylene, cyclohexylene, cyo- 
lohexyienedimethyiene, methyl en edicyclohexytene, isopropylidenedicyclohexylene, phenylene, isop- 
ropylidenediphenylene, xylylene or C 4 -C 12 alkylene interrupted by 1, 2 or 3 oxygen atoms or by 1 or 2 
>N-R 10 groups where R 10 is Ci-C^lkyl, C6-C 12 cycloallcyl, CVCsphenylalkyl or a group of the formula (III) 
or. tf Ai and A2 both are >N-R« ( R 10 can also be hydrogen, C^-Ceacyl or (C^ealkoxyJ-carbonyi, or R 7 or 
AiR 7 respectively are a group 



- (CH2) 2 . 3 - N - (CH 2 )2-3— or a group — N N - (CH^— , 



Ra is 0,-Cealkyi, As is a direct bond or CH 2 and n is zero, 1, 2 or 3, and, If m is 3, Z is one of the groups 
of the formulae (VlaMVIe) 



— A 4 — R u — n — R 12 — a 5 



-N — (CH 2 W-CH— (CH^N — 
i I 1 



N — R 



16 



(Via) 



(VIb) 



""""-"-Orr-'-r- 



*17 



N-R, 9 
(VIC) N-R, 7 



*17 



*20 
I 

•AgCH 2 CCH 2 A9- 
^10 



(VId) 



-0(CH 2 )^CHCH 2 0- 
O 



(Vie) 



in which A*, A* A* Aa, A© and A 10 which can be identical or different are as defined above for Ai and A 2 , 
and, if Ae and Ao both are -O-, A 10 can also be a -CH 2 0- group, R 11( R 12 , R 13 and R 18 which can be identical 
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or different are Ca-Cealkyiene, p is zero or 1, R 14i R 16( R 1fl , R 17 and R t9 which can be identical or different 
are as defined above for R* A 7 is a direct bond or -CH r , q, r and s which can be identical or different are 
integers from 2 to 6 and R20 is hydrogen or C^-C^alky! , and. If m is 4, Z is one of the groups of the formulae 
(VllaMVlId) 

~ A ll— R 2l— N— R22 — N— R 21 — a u — 




(Vila) 



T~ Rw ~T _R ^^-^6pT^ (vnb) 

R 23 1 *26 Y ' *23 



R 23 \ / R23 



~Y — R 25 R25 N— 

R 26 R26 



(VHc) 



R27-^o^- (VHd) 

in which A„ is as defined above for A1 and A* R21, R22. and Raswhich can be identical or different are 
CrCealkyiene, t is zero or 1, R a and R» which can be identical or different are as defined above for R©, 
Y'is as defined for Y, A 12 is 2-hydroxytrimethylene, -CH 2 CO- ( xylylene, aliphatic or aromatic diacyl having 
not more than 12 carbon atoms, a group -COOfCHJ^OOC- or a group of the formula (VIII) 



TypT~ (vm) 



where Y'is as defined above, and R27 Is C4-C 12 aikanetetrayl t and, if m is 5 or 6, Z is a group of the formula 
(IX) 



R 28 \ /, R„ 



R 31 (K) 



22 



EP 0 468 923 A2 



in which R23 and ^ which can be identical or different are as defined above for R& and R» which 
can be identical or different are CrC 6 alkylene and u is 2 or 3, and, If m is 6, Z is also a group of the formulae 
(XaMXc) 



10 



-N R24 N — R. 

R 23 



ran- 

R 26 y 



R 26 



N R24— N — 

R 23 



(Xa) 



N—R25 N — R^ — N 

R 26 R^ 



15 



20 



25 




(Xb) 



so 



35 



-N — R 29— N~R 30 — N— A 12 _ N— R^ N — R. 
*28 R* R 29 ' 

— N N_ 
R 31 R31 



N — 
I 

R 28 



(Xc) 



40 



with R23, R24, R^, R28. R» R30. R31 and A 12 being as defined above; 

b) oligomers having a molecular weight between 1,000 and 10,000 and containing recurring units of the 
formula (XI) 



46 



so 



(XI) 



55 



in which Y" is as defined above for Y f E, and Es which can be identical or different are groups of the for- 
mulae (XaMXc), E 2 is as defined above for A, 2 and v is zero. 1 , 2, 3 or 4, with the proviso that at least 
one group of the formula (III) must be present in each recurring unit of the formula (XI); 
c) oligomers of the formula (XII) 
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1 — R 32 



R 32 



cm 



in which R32 is hydrogen, CrGaaJkyl, CrCealkenyl, CVCophenylalkyl, C-Csacyl or (C^IkcocyVcarbonvi 
E4 is a group of the formula (Xllla) or (XJIIb) 7 ' 



N R 35 n— 



K 34 




(Xffla) 





(xmb) 



in which Is as defined above forR©, R^is CrC^lkylene, cydohexylene, cydohexylened Methylene, 
methylenedicyclohexyiene, xylylene or C 4 -C 12 alkylene interrupted by 1 , 2 or 3 oxygen atoms or by a group 
>N-CH 3 , R, is as defined above and x is zero or 1, fe OH, ONa, OX C^lkoxy, (VCealkenyioxy, 
CrCflphenyJalkoxy, Ci-Ceacyloxy, a group R32-E4- or a group of the formula (XXV) 



R 32 — E, 



(XIV) 



and w Is a number from 1 to 20; 

d) oligomers having a molecular weight between 1 ,000 and 10,000 and containing recurring units of the 
formula (XV) 
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a group of 



y is zero or 1 and Es is as defined above for E 2 or C r Ceaikytene. 

3. A stabiliser composition according to claim 1 , wherein the compound (A) containing groups of the formula 
(I) is selected from the group comprising compounds of the formula II) In which R, is hydrogen, methyl, 
allyl, benzyl or acetyl. X is -O- or >N-R 2 , is hydrogen. C,-Ciaalkyl, Cj-Csalkyl substituted In the 2- or 
3-positbn by C,-C 4 alkoxy, by dimethylamlno, by diethytamino or by 4-morpholinyl, cyclohexyl, benzyl, tet- 
rahydrofurfuryi or a group of formula (III) with R3 being as defined above for R„ Y Is a group 



H 3 C CH 3 

m is an Integer from 2 to 6 and, If m is 2, Z is a group of the formula (Va) in which A, and Aa are >N-Rg 
with R„ being hydrogen, C^jalkyJ, cyclohexyl, benzyl or a group of the formula (111), R 7 is Cj-Ceakylene, 
cyclohexylenedimethylene, methytenedicytohexylene, xyiytene or C 4 -C 10 alkylene intemipted by 1 or 2 
oxygen atoms or by 1 or 2 >N-R 10 groups where R 10 is hydrogen, Chalky!, cyclohexyl, benzyl, a group 
of the formula (III). C^acyi or (d-C^alkoxy^rbonyl, or 2 is a group 
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*9 



and, ff m is 3, 2 Is a group of the formula (Via) in which A* and As are as defined above for A, and A* R„ 
and R 12 which can be identical or different are CrCeaOcylene and p is zero, and, if m is 4, 2 Is a group of 
the formula (Vila) or (Vile) in which A„ ts as defined above for A, and A* R*, R^, R u and R* which can 
be Identical or different are CrCealkylene, t Is zero, R M and are as defined above for R* and A 12 Is 
aliphatic or aromatic diacyl having not more than 10 carbon atoms or a group -COO(CH 2 )4_ a OOC-, and 
if m is 5 or 6, 2 is a group of the formula (IX) in which R M and Rj, are as defined above for R* R» and 
Rao which can be identical or different are CrCealkylene and u is 2 or 3, and, if m is 6, 2 is also a group 
of the formula (Xc) with R*, R M( R^, and A 12 being as defined above; oligomers having a molecular 
weight between 1,000 and 5,000 and containing recurring units of the formula (XI) in which Y* is one of 
the groups 



H 3 C CH 3 
H 3 C CH 3 



R40-and 



R 5 -N- 

where R, and X are as defined above, and R,. R, and R, which can be identical or different are as defined 
above for R 2 , or 



-N-R* 
R* 

is 4-morphollnyl, E, and E 3 which can be identical or different are groups of the formulae (VaHVc) where 
A„ Aj and R 7 are as defined above, Re is hydrogen or methyl, A« is a direct bond and n is zero; E 2 is 2- 
hydroxytrimethylene, aliphatic or aromatic diacyl having not more than 10 carbon atoms, a group - 
COOfCHJ^OOC- or a group of the formula (VIII) where Y'is as defined for Y" and v is zero, 1 or 2 with 
the proviso that at least one group of the formula (III) must be present in each recurring unit of the formula 
(Xi); oligomers of the formula (XII) In which R* is hydrogen, C,-C 4 alkyi, diacyl or (C^alkoxyVcar- 
bonyl, E4 is a group of the formula (Xllla) or (Xlllb) in which R34 Is as defined above for R* Is CrCeal- 
kylene, cydohexytenedimethylene, methylenedicydohexylene or C 4 -C 10 alkylene interrupted by 1 or 2 
oxygen atoms or by an >N-CH 3 group, R, is as defined above and x is zero or 1, R„ is OH, ONa, OK, 
C^alkoxy, C t -C 4 acyloxy, a group R32-E4- or a group of the formula (XIV) and w is a number from 1 to 
10; oligomers having a molecular weight between 1000 and 5000 and containing recurring units of the 
formula (XV) In which R, Is as defined above, R^ is as defined above for R 2 , R^ Is hydrogen, CrC^kyl 
a group of the formula (III) or a group of the formula (XVI), y is 1 end E 6 is as defined above for E 3 or C^ 
C 6 aikylene. * ^ 

A stabiliser composition according to claim 1. wherein the compound (A) containing groups of the formula 
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(I) is selected from a) the group comprising the compounds of the formula (II) in which R t is hydrogen or 
methyl, X is >N-R 2 , R 2 is C-GaaOcyl, 2,2,6,64etramethyW-piperidyl or 1 ,2,2,6,6-pentamethyl^plperidyl, 
Y is a group 

H3C GH3 

H3C CH3 

m is 2, 3 or 4 and, if m is 2, Z is a group of the formula (Va) in which A 1 and A 2 are >N-R« with Rg being 
hydrogen, C^alkyi, 2,2,6,6-tetramethyl^-plperidyl, or 1.2,2,6,6-pentamemyW-piperidyl, R 7 is CrC»ai- 
kylene, cydohexylenedimethyiene, methyienedicyclohexylene, xylylene or C 4 -C 1( ^lkylene interrupted by 
1 or 2 oxygen atoms or by an >N-R 10 group where R 10 is hydrogen, methyl, cydohexyl, benzyl, C^acyl 
or (Ci-C 4 aIkoxy)-carbonyl, or Z is a group 



-N N- (CH^-NH-, 



and, if m is 3, Z is a group of the formula (Via) in which A4 and As are as defined above for A, and A* R„ 
and R 12 which can be identical or different are Cj-Ccalkylene and p is zero, and, if m is 4, Z is a group of 
the formula (Vila) or (Vile) in which An is as defined above for Ai and A 2 , R 21t R^, R u and R^which can 
be Identical or different are CVCealkylene, t is zero, R 23 and are as defined above for R« and A 12 is 
aliphatic C2-C 10 diacyl or a group -COOfOi^OOC; b) oligomers having a molecular weight between 
1,500 and 5,000 and containing recurring units of the formula (XI) in which Y" is one of the groups 



orRs-N- 

where R, and X are as definned above and Rb and R« which can be identical or different are Chalky!, 
or Re can also be hydrogen, or 

R5-N- 
I 

R6 

is 4-morpholinyl, Ei is a group of the formula (Va) as defined above and v t is zero, with the proviso that at 
least one group of the formula (III) must be present in each recurring unit of the formula (XI); oligomers of 
the formula (XII) in which R32 is hydrogen, methyl, acetyl or (C r (^lkoxy)-carbonyl, E4 is a group of the 
formula (Xllla) in which R* is 2,2.6,6-tetramethyM-piperidyl or 1^2,6,6-pentamethyl-4-piperidyl, R35 is 
CrCealkytene or C8-C 10 a!ky1ene interrupted by 2 oxygen atoms, Is as defined above, R^isa group 
RarEr or a group of the formula (XIV) and w is a number from 1 to 5; c) oligomers having a molecular 
weight between 1,500 and 5,000 and containing recurring units of formula (XV) in which R, is as defined 
above. Rm is as defined above for R 2 , is hydrogen or a group of the formula (XVI), y is 1 and E5 is 
CrC^lkyiene. 

A stabiliser composition according to claim 1 , wherein the compound (A) is that of the formula 



H 3 C v CH 3 
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H 3 C CH 3 „ 

* c -0" N -T§r 

H 3 C^ 3 ^ 



H 3 C^N^CH3 



CH, 



-NH^Jj-ISKCH^-N^CHj^-NH- 



A stabiliser composition according Id claim 1, wherein the compound (A) is that of the formula 



H 3 C CHj 




-N- 



H 3 C CH 3 



HN 

L H 3 C 



c=o 

I 

O 

I 

O 
I 

c=o 



A stabiliser composition according to claim 1 , wherein the compound (A) is an ol igomer having a molecular 
weight of 1500 to 4000 containing recurring units of the formula 



N^N 

| H 3 C 



-N- 



H 3 C C — CH 3 

H 3 C C — CH 3 



H 3 C 




-N- 



CH 3 
CH 3 



H 3 C 
H 3 C 




CH 3 



CH* 



1 CH 3 



A stabiliser composition according to claim 1. wherein the compound (A) is an oligomer having a molecular 
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weight of 1500 to 4000 containing recurring units of the formula 



o 



» «=H 2 )6— -N 



H3C H ^CH 3 



H 3<^r 1 ^CH 3 

H 3 C H X CH 3 



A stabiliser composition according to claim 1 . wherein the compound (A) is an oligomer having a molecular 
weight of 1500 to 4000 containing recurring units of the formula 




A stabiliser composition according to claim 1 , wherein the compound (A) is an oligomer having a molecular 
weight of 1500 to 4000 containing recurring units of the formula 
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CH 3 CH 3 — 



-N — (CH 2 ) 3 ^MCH 2 ) r a<CH2)3 N* 



T HjC CH 3 
N ^"VcH 3 

O 
I 

o 
I 

<f^H 3 C CH 3 

N ( N-CH* 

CH 3 H 3 C CH 3 



11. A stabiliser composition according to claim 1 wherein the compound B is magnesium oxide or zinc oxide. 

12. A stabiliser composition according to claim 1 wherein the weight ratio of A:B is from 1 :0. 1 to 1:Z 
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(54) Stabiliser compositions for polypropylene, comprising trtazlne compounds containing plperldlne 
groups, and metal compounds. 

@ The present invention relates to a stabiliser 
composition for polypropylene, comprising : 

A) one or more triazine compounds contain- 
ing groups of the formula (I) in which R is 

hydrogen. C^aJkyl, 0*» OH, C 1 -C 8 alkoxy t 
C^Cecydoalkoxy, CyCealkenyl, CrCgphenylalkyl 
or C 1 -C 9 acyl t and 

B) one or more oxides and hydroxides of Mg, 
Ca, Ba, Zn, A) and Sn, preferably Mg and Zn. 
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